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Antimicrobial effects of monometallic and bimetallic zeolites on E. coli and S. cerevisiae [P7/29] 

Patrícia Peixoto 1, António Maurício Fonseca 2, Isabel Correia Neves 2, Cristina Almeida-Aguiar 1  

 
1 Centre for the Research and Technology of Agro-Environmental and Biological Sciences (CITAB), Department of Biology, 

University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal 
2 Centre of Chemistry, Chemistry Department, University of Minho, Campus de Gualtar, 4710-057 Braga, Portuga 

 
Zeolites are microporous crystalline aluminosilicates that form a regular tridimensional framework with cavities and channels, and 

were widely used in catalysis, adsorption, ion exchange and separation. Natural zeolites have structure faults and irregulari ties 

which limit their applications. Synthetic zeolites have several advantages such as higher purity, more uniform pore size and better 

ion-exchange abilities as their natural properties were adjusted in order to optimize the material for the desired function. Recently, 

these materials can also be used as antimicrobial agents, by exchanging metal ions with antimicrobial properties into the zeolite 

structure.  The aim of this study is to evaluate the antimicrobial properties of monometallic and bimetallic zeolites in a bacterial 

(Escherichia coli) and in a yeast (Saccharomyces cerevisiae) model. Silver, zinc and copper ions with different concentrations 

were ion exchanged with NaY zeolite. The obtained monometallic materials were named Ag0.01Y, Cu0.05Y and Zn0.05Y 

according to the ions exchanged. A bimetallic zeolite was also prepared with two different ions: the Zn0.05Ag0.01Y. The resulting 

materials were characterized by different techniques: Fourier Transformed Infrared Spectroscopy (FTIR), X-ray diffraction (XRD), 

Transmission Electron Microscopy (TEM) and chemical analysis (ICP), and further tested for their effects on bacterial and yeast 

growth. Ag0.01Y was the most effective monometallic material against both microorganisms. Cu0.05Y and Zn0.05Y showed no 

antimicrobial effects against any of the tested microorganisms. The bimetallic material was effective against E. coli but not against 

S. cerevisiae. Further studies are underway to elucidate the action mechanism of these materials. 
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Lactoferrin (Lf) is an iron-binding protein derived from milk that is present in many tissues and biological fluids. It has been shown 

that this natural compound exihibits anticancer and anti-metastatic activities as well as cytotoxicity against several cancer cell 

lines. We have recently found that bovine lactoferrin (bLf) selectively triggers cell death in highly metastatic breast cancer cells 

through inhibition of the plasmalemmal proton pump V-H+-ATPase.1 In the present study we aim to determine whether this 

mechanism of action underlies the anticancer/anti-metastatic activity of bLf in metastatic cancer cells other than breast cancer 

cells. To this end, we assessed bLf-induced inhibition of cell proliferation and intracellular acidification of a prostate and an 

osteosarcoma metastatic cell line and compared it with the effects on the previously used metastatic breast cancer cell line. The 

possibility of a common molecular target/mechanism of action of bLf underpinning its anticancer/anti-metastatic activity will be 

discussed.  
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